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Table 1 Statistical table of physical characteristics in the area
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B A B 415 2643 457
IR 57544 87096 55
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I—Tlimestone, dolomite and dolomitic limestone of Devonian Qizigiao Formation; 2—quartz sandstone and argillaceous siltstone of the second member

of Devonian Tiaomajian Formation; 3—Cambrian sandstone; 4—geological boundary; 5—fault zone; 6—iron-manganese cap; 7—drilling location;

8—geophysical prospecting profile; 9—mining rights scope
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Fig.2 Geological conditions and geophysical profile settings in the exploration area
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Fig.3 High-precision magnetic method speculation results in the exploration area
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The application of multiple geophysical methods to the study of deep
metallogenic regularity in the Sanhexu mining
area, the Xianghualing orefield, Hunan Province

QU Li-Jun, WANG Qing, LI Bo, YAO Wei
( Geophysical and Geochemical Institute of Hunan Province, Changsha 410116, China)

Abstract: In this study, the surface anomaly distribution characteristics were quickly grasped by performing high-precision magnetic
methods on the ground in the Sanhexu mining area of the Xianghualing orefield. Preliminary prediction anomalies are mainly caused by
northeastward fault zones. The magnetic anomalies were analyzed by using CSAMT, and a continuous high-resistance uplift was found in
the middle and deep parts. The anomaly is inferred to be granite. On such a basis, the authors began inversion of the magnetic anoma-
ly, and it is found that the magnetic object is layered at the edge of the granite and is located in a low-resistance anomaly zone. Accord-
ing to the results of geophysical inference, the favorable metallogenic sites were selected for drilling and exposure. The boreholes
7ZK502, ZK1601, and ZK3001 successfully verified the inferred granite and revealed high level tin-lead-zinc polymetallic orebody in the
sandstone of the Tiaomajian stratum. Based on the results of drilling, geophysical prospecting, and geological background, the authors
carried out a comprehensive analysis and study of the metallogenic regularity of the mining area, established a metallogenic model, and
delineated the next target for ore prospecting. The above two geophysical methods have good effects on the prediction of deep mineraliza-
tion.

Key words: high precision magnetic method; CSAMT; deep prospecting; metallogenic model
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The application of EM clustering method to the determination of stream sediment
geochemical anomalies in areas with variable lithologies

SUN Yao-Yao, HAO Li-Bo, ZHAO Xin-Yun, LU Ji-Long, MA Cheng-You, WEI Qiao-Qiao
(College of Geo-Exploration Science and Technology, Jilin University ,Changchun 130026, China)

Abstract; The separation of anomalies from backgrounds is a critical step in geochemical prospecting. However, the determination of
stream sediment geochemical anomalies is always affected by lithologic backgrounds in areas with variable lithologies. If this influence is
not eliminated prior to anomaly determination, some serious errors may occur. In fact, a problem of lithologic background is essentially
a problem of multiple population, which can be effectively solved by the clustering method based on the Expectation-Maximization
(EM) algorithm. In this study, the authors applied the EM clustering method to a geochemical data set from a 1 : 200,000 scale
stream sediment survey, and then discussed the influence of separating multiple populations on anomaly determination. A practical ex-
ample demonstrates that geochemical anomalies of stream sediments in lithologically complex regions can be determined in a more rea-
sonable way by using the EM clustering method. This is mainly reflected in two aspects: on the one hand, strong but false anomalies
can be eliminated, and on the other hand, weak but important anomalies can be uncovered.

Key words: geochemical anomaly; lithology background; multiple population; EM algorithm; stream sediments
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